Stable guanosine 5'-triphosphate-analogues inhibit specific (+)-[3H]isradipine binding in rat hearts by a Ca(2+)-lowering, G protein-independent mechanism.
We investigated if and how stable guanosine 5'-triphosphate-analogues affect (+)-[3H]isradipine binding in rat hearts. Gpp(NH)p and GTP-gamma-S inhibit specific (+)-[3H]isradipine binding in membranes and cell-homogenates by reducing the binding density without changing the Kd of the k-1. Inhibition by Gpp(NH)p was less in crude tissue homogenates than in membranes apparently due to a soluble factor. Pretreatment of cardiomyocytes with cholera toxin or the presence of the protein kinase A inhibitor, PKI6-22, did not influence the effect of 10(-3) M Gpp(NH)p on binding. The inhibitory effect of 10(-3) M Gpp(NH)p was not significantly altered in membranes from in vivo pertussis toxin treated rats. The addition of 10(-3) M Ca2+ or Mg2+ abolished the inhibitions. Gpp(NH)p in the concentration that inhibits binding, reduced the free concentration of Ca2+. The Ca(2+)-lowering effect of 10(-3) M Gpp(NH)p produced 70%, 60% and 100% of the inhibition in membranes, sonicated and unsonicated cell homogenates. Thus, Gpp(NH)p inhibited specific (+)-[3H] isradipine binding mainly by lowering the free concentration of Ca2+ by chelation and not by activation of cholera toxin or pertussis toxin-sensitive G proteins or protein kinase A.